Abstract Introduction: Meningeal solitary fibrous tumour is a relatively recent pathological entity that has rarely been described in children. With radiological techniques, it cannot be distinguished from meningiomas, and the diagnosis has to be confirmed histologically. Case report: We discuss the possible histogenesis of this tumour and the need for recognizing this lesion as a separate entity. We report the case of a 12-year-old boy who developed a meningeal solitary fibrous tumour; the main clinical symptoms were progressive headaches for a long period and recent transient hemiparesis. Conclusion: This child presents an uneventful evolution without additional therapy 3.5 years after surgery.
Introduction
Meningeal solitary fibrous tumour is a relatively recent pathological entity that can occur in every organ of the body. The first description of a meningeal location was recorded in 1996 by Carneiro et al. [1] . To our knowledge, already 64 cases found in the central nervous system have been reported but only two presentations within childhood [2] [3] [4] . The diagnosis of this tumour is mainly done by histological examination of the surgical material, as the radiological investigation does not reveal any specific criteria to differentiate it from a meningioma [5] . We report the case of a 12-year-old boy who developed such a tumour in the meninges.
Materials and methods
A 12-year-old boy known to have bilateral frontal migraines for a few years progressively developed a transient right hemiparesis associated with these migraines.
The physical examination was normal except for hyperreflexia with clonus of the lower extremities. An EEG performed was normal. A cerebral MRI was motivated after the child presented a stronger episode including dysarthria and a transient facial paresis that lasted for 2 h. The radiological examination revealed an extra-axial left parietal mass in continuity with the falx, the superior sagittal sinus and the dural convexity (Fig. 1) . The lesion was surrounded by a significant perilesional oedema. The cerebral CT scan did not reveal any other feature, in particular, no calcification. A spinal MRI was interpreted within normal limit.
At surgery, a parietal craniotomy was performed. It revealed an extra-axial mass attached to the falx, well separated from the parenchyma anteriorly but strongly adherent to the brain posteriorly. Total resection was achieved. The surgical material was processed for routine histopathological study, immunohistochemistry, electron microscopy and cytometry.
The postoperative course was uneventful, and the child returned home 6 days later in a good neurological status.
The child is still doing well 3.5 years later, with no further symptom and no recurrence seen in his latest MRI.
Pathology
The main surgical material received for histological examination consisted of a piece of roundish beige tissue, partly covered on one side by dura. It measures 2.5×2 cm and had a multilobulated configuration (Fig. 2a) . On cross-section, the tissue was firm and appeared fascicular. On frozen section, the tumour was reported as compatible with a meningioma. On study of the permanent section, however, the tumour revealed a more complex type of growth. It was made by a proliferation of small cells with regular oval nuclei and small fusiform or fibrillary cytoplasm. Different areas were seen: some with larger cells arranged in sheets in which thick bands of collagen were forming stellate or large spider configuration (Fig. 2b) . Other areas were more cellular, arranged in nodular pattern in which numerous small vessels were bordered by one layer of endothelial cells (Fig. 2c) .
These areas reflected a hemangiopericytoma pattern. Other areas had a more myxoid pattern in which the cells were aligned in small rows suggesting a chondroid or a chordoid aspect. There were no significant mitotic figures seen, and no necrosis was visualized. On immunohistochemistry, the tumour cells were strongly positive for vimentin and desmin, negative for the epithelial markers (C11, EMA) and negative for S-100 protein and GFAP. The CD34 was focally positive within the tumour cells, and the CD99 was strongly positive. The proliferation index seen on Mib-I was minimal. An ultrastructure study of a well-representative zone of the tumour revealed that the cells were of fusiform shape with bipolar processes. The nuclei were slightly cerebriform with pale chromatin. The cytoplasm contained the usual organelles, a well-developed rough endoplasmic reticulum, a strong amount of intermediate filaments and occasional dense bodies running parallel with the cytoplasmic membrane. Few micropinocytic vesicles were seen as well as focal basement membrane material at the cytoplasmic border, but no cellular junction and no glial or neuronal feature could be seen. On static cytometry, the tumour had a sharp diploid peak.
The histology, immunohistochemistry results and ultrastructure findings excluded the diagnosis of a meningioma, neurofibroma, schwannoma or hemangiopericytoma and were compatible with the diagnosis of a solitary fibrous tumour.
Discussion
Solitary fibrous tumours located in the meninges are rare: 64 cases have been described in the literature [2, 6, 7] but only two cases in the pediatric population [3, 4] .
Radiologically and macroscopically, they are not distinguishable from meningiomas, but histologically, the difference between meningiomas and solitary fibrous tumour is easily shown by immunohistochemistry [1, [8] [9] [10] . Solitary fibrous meningeal tumours are a proliferation of fusiform cells positive for vimentin, desmin and CD34, while meningiomas are positive for S-100 protein, vimentin and, especially, epithelial marker like EMA. The case described has the typical pathological features including the various patterns seen on histology, particularly the hemangiopericytoma pattern, the dense collagen fibres arrangement and the chondroid appearance focally. On immunohistochemistry, the reaction to vimentin, desmin and CD99 was strong, but the CD34 was not as diffusely positive as it is often seen, and no epithelial markers were reactive.
The histogenesis of this tumour is not clear. Two theories have been elaborated in considering the leptomeningeal presentation.
-The first theory is that the growth is a proliferation from pluripotential glial cells [11] , the argument being In our case, CD34 was only slightly positive, while another marker, CD99, revealed to be strongly positive. CD99, being a peripheral neuroectodermal marker, was found especially in Ewing's sarcoma/PNET and a reflection of the 11,22 translocation.
Our case, in comparison with the other pediatric cases described in the literature, had a long-standing presentation. This child suffered for a very long period (5 years) of progressive episodes of headache and transient hemiparesis. Other cases described had a shorter history: 1-week history of worsening headache in a 9-year-old child, 29 months after chemotherapy and radiotherapy for a mixed germ cell tumour of the pineal gland; the second one is a 14-year-old-girl who presented intense headaches for 5 months. The long-term follow-up of these children is not known, and therefore, prognosis cannot be extrapolated on the presenting symptoms.
In the majority of the reported cases, the natural behaviour of the tumour was benign after surgical resection; nevertheless, more aggressive growths have been reported [12, 13] , including one case of recurrence [1] and one of metastatization [14] . Will that reveal to be different in childhood cases?
Conclusion
Solitary fibrous meningeal tumours represent a unique pathological entity that is increasingly recognized with the use of ancillary techniques in routine histopathological examination. Until a broader body of knowledge is acquired, the only guideline transpiring from the few cases reported in the literature is a careful radiological follow-up for all patients diagnosed to have such a tumour. It should be kept in mind that although the majority of cases present a benign postoperative course, aggressive behaviour, including recurrence and metastatization, has also been reported.
The occurrence of such a tumour in the pediatric age group, although seldom reported, certainly represents a valuable experience in determining the long-term natural history of these lesions.
